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ABSTRACT 

The epidemiological 1 evidence relating exposure to ITS and 
cardiovascular diseases has been examined: all of it Is flawed. 
Host of the difficulties arise fros the different study designs. 
Three' of six studies report in increased RR for cardiovascular 
diseases, although the others failed to do so. It is concluded 
that no increased RR has been established unequivocally, either 
because there is none, or because the inadequate design of the 
studies frustrated their objective. 


INTRODUCTION 


Exposnra ’scto ^‘environmental ?r tobacco - v saoke ETS) --he* -been 
associated.yith a nusbar of serious —disease* In nan-. In virtually 
all cases, It has not been possible to simulate in aniaal models 
the adverse health effects reported in nan, so the evidence depends 
upon the findings of epidemiological studies. There is distinct 
weakness in ths design of these studies, son of which are peculiar 
to the evaluation of effects of ETS (1)', and other* which are 
coiaon to all epidemiological Investigations (2). With; respect to 
ETS, two factors prevent us reaching unaabiguous answers; first, 
there is the poor sssessacnt of the extent of exposure ( 3 ), end 
secondly, there is ths atsclasiifIcation of soas cigarette saokers 
or ex-saokere as non-eaekere (i). 

In ths report of ths Surgeon General (5)» less than 2 of 359 
pages are dedicated to ETS and cardiovascular disease. In another 
comparable review, conducted by the New Tork Academy of Science 
(3)f Only 11 of 337 pages refer to cardiovascular diseases. The 
present paper conelders six epldeelolog1 cal studies identified In 
an extensive search of th# literature (6-11). 

Th# first thing to note froa this database Is that the majority 
of the studies were not designed specifically to investigate the 
effects of ETS exposure on the incidence of cardiovascular disease, 
but were adapted to this purpose froa soae other, once the initial 
claims that ETS affects health adversely had appeared in 1981-2 
(sae 12, 13)- This adaptation of existing studies has led to 
offsets being sought in populations that are not representative of 
the population at large. 

Row is exposure to ETS quantified? No substance is known that 
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la representative of *11. the component* of ITS (3> , *o It 1* not 
possible to ion11or such exposure in a aeaningful manner. Instead, 
epidemiologist* have to resort to soee subjective Index 0 f 
exposure,, usually in the for* of the smoking behaviour of couple, 
living together. In »o*t studies, the Incidence of a specific 
medical outcome is determined in a group of non-smokers married to 
cigarette smokers, and this rate is then compared with that l n 
non-smokers married to non-smokers. In this way, exposure to ET'S 
in the home can be assessed, although no allowance is made for 
exposure of both groups to ETS outside the home, or for any effects 
arising from exposure to other, potentially toxic, agents. It seems 
likely that any effects of ETS, if there are any, would be masked 
by the variability introduced by these confounding influences. 

The ssoklng statu* of the participants in epidemiological 
studies Is determined from questionnaires. The reliability of the 
answers to the questions that constitutes this part of the 
experimental design Is low. It is inevitable that some subjects 
are mleclasslfled with respect to their cigarette seoklng 
behaviour; this probably result# from simple failure* in memory, or 
is the consequenc# of giving false answers to avoid admitting that 
they have a habit which it considered to be socially undesirable. 

k 11 the report* considered in this review have appeared since 
1985, i.m. after the first suggestion in (1981) thst exposure to 
ETS may be associated with serious health problem* (12,13). 
Hbwever, the meseureaentm on the subjects in the trials were mads 
in the 1970s, i.s. retrospectively,, and thus can be considered to 
b« the result of data dredging. 


REVIEW 


The Garland et al study (8) was performed over a VO year 
period after enrolment between 1972 and 1974 of 821 of the adul'ta 
aged between 50 and 79 In a community of San Diego, in tba U.S.A. 
In the period under consideration, there were 19 death# from 
ischaemic heart disease (determined by analysis of death 
certificates). Only two deaths were recorded in the control group 
(non-smoker# married to non-smoker#),, which probably represents too 
low a baseline level to permit safe prediction# from these dmts to 
the population at large. The age-adjusted dmath rites for 
ischaemic heart disease were not significantly elevated in the 
subjects considered to be exposed to ETS (P > 0.11, and were higher 
in those married to ex-amoksrs than in thove married to current 
asokera . 

The investigation reported by Lee et al (11) waa a 
oaae-control study initially designed to examine lung cancer risk. 
With respect to lacfaaealc hsart disease, no statistically 
significant increased risk was associated with supposed exposure to 
ETS in the horns, at work, or from travel and leisure. 

Svendsen et al (9) selected a aub-group of patients for 
analysis from the cohort in the multiple risk factor intervention 
trial {HRFIT). MRPIT was designed to measure the effect of 
different intervention* on mortality of patients identified as 
being at high risk of coronary heart disease. Men aged 35 to 57 
years old wars recruited in 18 cities in the 0.S.A., and followed 
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for a aean Has of sevsn run. The s»oklng ilttui of ths cohort 
wai date rained by q ue« t lonni ire and, unusually for such .studios,, 
confirmed by objective measures (i.e. i«nurmnt of eeruo 
thiocyanate level* and exhaled carbon aonoxide ) ; the cium of death 
vii determined by a eoaalttee of three cardlologist* reviewing the 
case-paper* on e blind bail* (i.e. not aware of the treataent 
assignment , or, In this cm, the spousal' aaoklng atatu*). Thare 
was a seal1 apparent increased relative risk aaeocieted with 
exposure to ITS in the hoae, but this did not reech the level of 
statistical significance (P > 0.05 for ell' coipirlioni, except for 
death froa any cauat, when P * O.Oi). Thle very carefully 
conducted investigation we* characterised by the aaall fixe of the 
groups under consideration- (controls 56 no.n-fatal end fatal eventa 
in 959 subjects;: apouee taokiri 26 eventa In 286 subjects), and the 
sub-group selected say have been atypical, because it wes chosen 
froa ths highest 151 of those at risk froa cardiovascular disease. 

Helsing at al (7) considered a population of 91.909 white 
people froa Washington County, Maryland, U.S.A. aged 25 or older on 
entry in July 1963 . Sacking status was deterained fros responses 
sade to a private census conducted in 1963, i.e. before the 
publication of the Surgeon Generali's first rsport in 1964 (14 ) , and 
then allocated a score on the basis of the extent of tooling, 
whether or not it was current, and the type of tobacco consused 
(cigarette, pips or cigar).. Tbe population was follovtd for 12 
years, with the cause of all deaths deterained froa death 
certificates. Thors were 2022 deaths froa arteriosclerotic heart 
disease in non-aaokers. The adjusted: (for age, aarltal status, 
years of schooling and quality of housing) rates of death froa 
arteriosclerotic heart disease of the population was than assessed 
with respect to exposure to ETS in the hoae; a statistically 
significant relative rlak was detected for both aen ( 1 . 31 , 95X 
confidence Halts 1.1-1.6) and woaen (1.24, 951 confidante llslts 
1.1-1 . 4 ). However, it was not possible to dsaonstrate any incress 
in risk with Increased exposure in aen, but there was such a 
relationship in woaen (P < 0.005). 

The study of Seising et al can be criticised in a nuaber of 
ways. first, the smoking status of the subjects was datsrained 
once in 1 963 , so there was no posalMlity of allowing for any 
subsequent changes In behaviour. Secondly, there was no 
information on the established risk factors for the disease, such 
11 blood pressure and serua cholesterol levels in the sxpoeed and 
unexpoeed groups., Finally, the end-point used in the study relied 
on death certificatee, which are prone to considerable Inaccuracy 

(75). 

The Gillie et al study (6, 16) was set up in 1972-76 in 
Renfrew and Paisley in an atteapt to detect any apeelal 
circumstances that aay relatje to the very high rates of lung cancer 
and cardiovascular disease that occur in the vast of Scotland. Men 
and woaen between the ages of 46 and 64 were recruited and saoklng 
behaviour deterained froa a aslf-adainiatsred qusationnaire, and 
subsequently checked by an experienced interviewer when tbe 
subjects attended a screening centre. 1 cohort of 15399 subjects 
was identified (BOX of those qualified to participate), and 
followed for an average of 11.5 years. Cause of death was 
deterained froa death certificates. Proa these data, it was 
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possible to calculate the relative risk associated with exposure to 
ETS in the hose. The only statistically significant RR was fo r 
isehaeeio heart disease in non-stokers (2.Qt, ?■ * 0.C08), which 1 3 
a remarkably high value, because the RR: froa stoking wet only 2.27, 
There were 30 deaths in. the control group and 54 in those 
considered to be exposed to ETS in their hoses. When 
cardiovascular syaptoas were detected in the soeening coeponent of 
this study, there were no statistically significant d'lffertnce$ 
between the exposed and unexposed groups with respect to engine and 
sa;or abnoraa 1itie» of the electrocardiogram. It is possible that 
the ischaemic heart disease mortality rate for those considered tc 
be exposed to ETS represents a spurious finding, because of the 
absence of any effect on the pre-teralna1 cardiovascular symptoms, 
and because of the magnitude of the effect relative to that seen in 
smokers. 

The final study in this database ia the one from Japan, 
described by Hirayaaa {i 0 )... A prospective epi de a iologi cal study on' 
a cohort of 2c5,; 11 8 Japanese people was initiated in '966, with a 
view to determining the incidence of serious disease. The cause of 
death used as an end point in the investigation was taken froa 
death certificates. This study led to the first suggestion that 
exposure to ET3 was associated with an increased rick of lung 
cancer (13); further consideration has resulted in additional 
claims of adverse health effects due to spousal cigarette smoking, 
including a SR of "*.31 for ischaemic heart disease (P ' 0.019V in 
rcn-saoking wcnen in- ^984 (17).. This is a surprising finding, 
because e report three years earlier on the seat cohort led to the 
conclusion that "passive smoking did not seea to increase the risk 
of developing ischaemic heart disease" 03).. 

The importance of Hirayaaa'# various reports in the field of 
adverse health effects of ETS cannot be underestias ted. 
Unfortunately, most of the Influence has arisen froa s poorly 
designed study , which has been auch criticised, partly because of 
the u.clear way it has been, presented in the literature. The cohort 
was assembled as a convenient saaple, rather than as a 
representative one, which has resulted in over-dependence on 
certain categories of the population at large, e.g. agricultural 
workers and young people (only 2X were ov«r 60, whereas 12X of the 
Japanese population fall into this category). Japanese woaen spend 
much of their time in small rooms, where any effect: of ETS would be 
greater than in the larger indoor air spaces frequented by those 
who live in the west. T.ne cooking hsbits of the wives of Japaness 
agricultural workers aay have confounded the study, because 
kerosene stoves would have been used extensively, and theee are 
known to emit large quantities of potentially toxic gasses end 
particulate matter (18)... The aisclasaiflcatlon of smokers and 
ex-saokera of cigarettes as non-smokers aay also have contributed 
to the empirical findings. No doubt the influence of many of these 
factor! could have been taken into account in evaluating the 
validity of the results, but this has not been possible becauee 
Hirayaaa has refused to give other epidealologists access to his 
data (19). Such secrecy does not inspire confidance In the 
objectivity of the conclusions reached in the Japanese study. 
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COICLOSIOIS 


Of the six studi es considered hare, only three revealed any 
significant effect*. Each of the positive studies wee flawed in 
soee way. Two consistent probl'eas are apparent: too strong a 
reliance on the accuracy of death certificates, and the 
unreliability surrounding the detoralnation of the sacking status 
of the subjects and their spouses in order to aeasure of exposure 
to ETS. It la concluded that no increased risk of card! o va a cul'a r 
disease can be associated unequivocally with exposure to ETS, and 
it seeaa probable that this will continue to b« tha case until 
specifically designed trials ere instigated, and ion objective 
■eaaure of degree of exposure cam be devised. 
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